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interest because he began to speculate on the constitution or structure
of the nucleus itself, and referred, not very hopefully, to the services
which the new quantum mechanics might possibly render in elucidating
the many puzzling features attending the close collision of nuclei. He
stated: "Great difficulties arise the moment we consider why the
nucleus of an atom holds together and progress seems likely to be slow,
because it seems clear that the ordinary laws offeree between electrified
particles break down at such minute distances."
C. D. Ellis has reviewed the scientific situation thus:
Perhaps the most characteristic example of Rutherford's genius during
his Cambridge period is to be found in a paper, Phil. Mag. 4, 580 (1927),
which at that time made little impression and is now almost forgotten.
It puts forward a theory about die origin of the alpha particles, and
the details of this type of disintegration, which was soon completely
superseded by the wave-mechanical picture. Yet what is so interesting
is that it shows how completely he has appreciated the difficulties
that lay in the way of any explanation on classical lines. From his own
experiments on the scattering of alpha particles and from those carried
out in collaboration with Chadwick, he became convinced that the
inverse-square electric field round a heavy nucleus must be valid to
such small distances that the potential energy of a nucleus and alpha
particle could reach values of ten million electron-volts. Even if an
alpha particle, by some mechanism, just trickled away from the attrac-
tion of the main nucleus, it would find itself in this strong repulsive
field, and could not possibly emerge from the atom with kinetic energy
less than ten million volts. Yet the alpha particles from uranium have
energies of less than six million volts. The hypothesis he suggested to
overcome this difficulty is to-day unimportant, but the fact on which
he based his argument is recognized to be one of the crucial points
which show the need for some theory other than classical mechanics
in dealing with these matters. Rutherford's ability to seize on one
definite fact, to realize that, independently of all other arguments, it
showed a fundamental error in the current physical picture, and then
to follow this trail wherever it led, this ability was the measure of his
genius. It is shown no less strikingly in this example than in his famous
deduction from the fact that alpha particles could very occasionally